The objective of this study is to estimate the long term mean earnings of the male Brazilian population, taking into account the ageing process of the population and the increase in educational attainment. Using census data, household sample surveys, as well as population and education projections, estimates indicate that an ageing population and an increase in education will have a 2 percent impact on the annual growth of an average income in Brazil by 2050. The challenge for the future is to improve the proportion of the Brazilian population with completed college degrees.
The decline in fertility has been a notable characteristic of Brazil's population in recent decades and has shown a wide variation in time, pace and scale among different states and municipalities (Potter et al., 2010) . School attendance has grown substantially from very low levels, but large regional variations still exist (Riani, 2005; Amaral et al., 2007; Rios-Neto, 2009 ). Demographic dynamics suggest an ageing of the population structure in the coming decades, characterised by increasing participation of older age groups in the working population. Concurrently, educational dynamics indicate an increase in the population's average education. The purpose of this study is to investigate the influence of these demographic and educational transitions on workers' income using data obtained from censuses and household surveys, as well as a theoretical framework determined by previous studies (Easterlin, 1978; Freeman, 1979; Welch, 1979; Berger, 1985) . Regional variations in the country's age and education transitions will be used to predict who gains and who loses in the labour market as a result of such changes in its composition. The economic implications of these demographic and educational processes will be felt for more than half of the twenty-first century. The aim of this study, therefore, is to examine scenarios and make projections to simulate the future impact of these transitions on workers' income. The article has five distinct parts: a) a brief discussion of population dynamics and economic development; b) an estimation of the impact of the age and education structure on income; c) a formulation of population and education projections; d) a simulation of the future impact of age and education structure on income; and e) concluding remarks.
Population Dynamics and Economic Development

Demographic Dividends
Several studies have found that a decrease in the dependency ratio (decline in proportion of children aged 0-14 and seniors aged 65 or older compared to the proportion of workers between 15 and 64 years of age) caused by the rapid decline in fertility has influenced economic development, especially in countries in East and Southeast Asia (Bloom and Freeman, 1986; Bloom et al., 2000 Bloom et al., , 2003 Kelley and Schmidt, 2001; Williamson, 2003; Feng and Mason, 2005; Mason, 2005; ). These studies focused on the consequences of changes in population age distribution, rather than the population growth rate. This process, known as the demographic dividend, means that changes in age structure result in fewer resources being allocated for investment in new cohorts. Thus these resources can be used for investment in economic development and family welfare. The greater proportion of people who are of a working age is a temporary effect because this population will age, and the dependency ratio will increase again after a few decades. This temporary decline in the dependency ratio is seen as a window of opportunity for implementing specific public policies to generate economic growth.
The main focus of literature on the first demographic dividend has been on the direct impact of the age structure (decrease in dependency ratio) on economic development (Bloom et al., 2003 (Bloom et al., , 2011 . The second demographic dividend shows that population ageing increases the length of retirement time, which enables capital to be accumulated and wealth to be created. This second dividend indicates that the accumulation of wealth and the consequent increase in capital intensity (capital per worker) have direct effects on productivity and economic growth. The first demographic dividend has a temporary impact on the economy. The second demographic dividend allows those benefits to be spread over time, creating sustainable development (Lee et al., 2003; Feng and Mason, 2005; Mason, 2005; Mason and Kinugasa, 2005; Lee and Mason, 2006; Mason and Lee, 2006; Mason et al., 2009) .
According to United Nations data (2008), the age distribution of Brazil's population has changed in recent decades. The infant mortality rate (IMR) has declined since 1950 with a subsequent increase in life expectancy at birth (e 0 ). The total fertility rate (TFR) has declined since the 1960s. As a result, the youth dependency ratio has been decreasing since the late 1960s and will continue to fall significantly in the coming decades. The elderly dependency ratio has been increasing since 2000 and is estimated to continue growing in the coming years. The combination of young and old age dependency ratios indicates that the dependency ratio will increase by 2030. However, Brazil is not utilising the economic growth potential, created by the first dividend, and is not creating conditions to generate the second dividend (Turra and Queiroz, 2009; Queiroz and Turra, 2010) . Public policy makers are not basing decisions on technical issues and are ignoring the temporary nature of the demographic transition.
Influence of Age, Experience and Cohort Size on Income
In addition to these macroeconomic structural aspects, the composition of the Brazilian population between 15 and 64 years of age has, with great regional variation, undergone drastic change in terms of age and education. There is an increase in age and education amongst the working population. The present study seeks to investigate whether these changes have had an effect beyond the estimates based on an analysis of the demographic dividend. In this study, the analysis was restricted to people of working age (15-64 years), in order to estimate the effect of age and education changes in the workforce on the income of these workers, both in previous years and in the coming decades.
The study of changes in age structure and income distribution began with an analysis of the influence of the baby boom on the job market in the US. To go beyond the relationship between the dependency ratio and economic development, a theoretical-methodological framework of this American demographic phenomenon can be employed to investigate Brazil's situation. There is a vast literature on changes in the age and education structure in the US: a) cohorts born during the baby boom and with higher education entered the US labour market in the 1970s; b) the number of people with 5-8 years of schooling and 1-3 years of secondary study decreased considerably; and c) the number of people who completed secondary education and at least some higher education has grown significantly. Studies on the baby boom and the labour market suggest that larger cohorts of workers cause a reduction in income and that this effect is greater for more educated groups (Easterlin, 1978; Freeman, 1979; Welch, 1979; Berger, 1985) . Sapozhnikov and Triest (2007) indicated that those born during the baby boom would continue to affect the income structure even after they reach retirement.
These analyses illustrate that the theoretical framework of supply and demand for labour is important when studying the effect of population changes in the labour market. An increase in the supply of skilled labour would lead to a decline in the reward for skills (skill premium). This premium is defined as the ratio between the income of highly skilled workers and that of less skilled workers. However, this skill premium grew alongside increased availability of more educated workers in the US (Katz and Murphy, 1992; Autor et al., 1998; Katz and Autor, 1999) , which explains the trends in relative incomes between 1967 and 1987. This occurred because growth in the supply of these workers coincided with an increased demand for more qualified individuals in the labour market.
The influence of demographic and educational changes on various aspects of the labour market may also be ascertained using data from different countries (Korenman and Neumark, 2000; Shimer, 2001; Skans, 2005; Biagi and Lucifora, 2008; Brunello, 2010) . Analysing the growth of cohorts of young people in the US, Shimer (2001) found that there was a decline in the rate of unemployment and an increase in workforce participation. This result is inconsistent with theories on the impact of cohort size on the labour market (Korenman and Neumark, 2000; Skans, 2005; Biagi and Lucifora, 2008; Brunello, 2010) . According to American panel data, the different results may be explained by the use of time fixed effects (Shimer, 2001 ). These fixed effects control for labour demand factors, reducing variations in the data during the process of estimating the impact of the labour supply (caused by demographic and educational changes) on the labour market.
Studies have determined several reasons for the increase in population with higher education, since the 1970s, in American cities that already had higher levels of education compared to other locations (Moretti, 2004; Berry and Glaeser, 2005) . By controlling for unobserved labour demand factors (instrumental variables) specific to each American city, Moretti (2004) found that positive effects on income are greater for groups with less education.
Could changes in the Brazilian age and education structures also have influenced income in the labour market? What age and education groups were the most affected? How might these effects be simulated in the long term? The next section describes the methodology for estimating the impact of changes in age and education structure on workers' income (Amaral et al., 2007) . This proposal was based on studies that considered the impact of cohort size on the labour market (Freeman, 1979; Welch, 1979; Berger, 1985; Sapozhnikov and Triest, 2007) . Area and time fixed effects removed much of the data variation (Shimer, 2001 ) so that the effect of demographic and educational changes on workers' income could be accurately estimated. These models were constructed by taking into account the demographic and educational realities of Brazil (Paes de Barros et al., 2002; Riani, 2005; Rios-Neto, 2009; Potter et al., 2010) , and available census data.
Impact of Age Structure and Education on the Income of Workers
The estimation of an income equation is central in assessing the impact of an ageing population and an increase in education on an average income. This analysis seeks to establish whether changes in age and education structures would have influenced income in Brazil. Before estimating the models, it is important to evaluate the distribution of the male population and the average income of these individuals by year and age-education group in the country (Table 1 ). In general, the population figures indicate that the proportion of men with 0-4 years of education decreased between 1970 and 2000. For example, the proportion between 15 and 24 years of age with 0-4 years of education fell considerably from 28.19 percent in 1970 to 9.04 percent in 2000. In addition, the proportion of those with 5-8 years of education or at least 9 years of education increased during the period. The largest increases in the proportions of men with at least 9 years of schooling were for those in the 15-24 year age group, from 2.74 percent in 1970 to 10.24 percent in 2000, and for those in the 35-49 year age group, from 1.59 percent in 1970 to 8.46 percent in 2000. Table 1 also shows the real average income for the primary occupation by year and age-education group. Analysis of this data must take into account that the levels and patterns of average income may be influenced by the wide variation among individuals within each age and education group. With this in mind, these average incomes are still a useful tool for examining the differences among the groups over the years. As expected, incomes are higher for older and more educated men. The increase in average income between 1970 and 1980 is explained by the economic growth that occurred in Brazil in the 1970s. Due to the economic recession in the 1980s, average incomes fell in 1991. From 1991 to 2000, incomes increased for less educated men in all age groups and for those with higher education in the older age group. In other groups, incomes decreased from 1991 to 2000, resulting in smaller disparities between education groups and across all age groups in 2000.
In order to build models to evaluate the impact of age and education transitions in the labour market, one must take into account that, as in other developing countries, Brazilian transitions have a significant degree of geographical heterogeneity. In other Nominal income was converted to base 1 in January 2002, taking into account changes in currency and inflation (Corseuil and Foguel, 2002) .
words, the decline in fertility has varied over time and among states and municipalities (Potter et al., 2010) . In addition, education in the country has increased considerably, but it remains at a low average level, and there is great variation among different locations in Brazil (Riani, 2005; Amaral et al., 2007; Rios-Neto, 2009 ). The goal of this study was to use these geographical and temporal variations to analyse the impact of demographic and educational changes in the labour market of Brazilian micro-regions (groups of municipalities).
Because of the wide variation in Brazil's income distribution, the dependent variable for the models was set as the logarithm of real average income in the primary occupation by year, micro-region and age-education group (Amaral et al., 2007) . Only men were included in the estimated models. The individuals were divided into four age groups (15-24, 25-34, 35-49 and 50-64 years) and three educational groups (0-4, 5-8 and 9+ years of study), resulting in twelve age-education groups. Microdata from the Brazilian demographic censuses of 1970 , 1980 , 1991 were used (IBGE, 2010a , 2010b , 2010c , 2010d . The geographic compatibility of the Brazilian micro-regions among the various censuses, a total of 502 areas, made this longitudinal study possible.
First, the standard labour market model was estimated to consider only the direct impact of education and age on income (through dichotomous variables of age-education groups). The model ignores the role of the relative size of each of the twelve age-education groups, the element that identifies the labour demand curve. This standard model is called the Mincerian equation because it estimates income using information on age and education, as suggested by Mincer (1958 Mincer ( , 1974 . The results indicate that, within the same age group, the income of the male population increased as the level of education increased. Similarly, within an education group, as age increased, income also increased. The results confirm what is expected theoretically in terms of return rate, both for education and for age (as a proxy for experience).
By including information on the male population's age and education structures (relative proportions of the twelve age-education groups), it is possible to estimate the substitution model of demand for labour, in contrast to the Mincerian model. As shown by the Mincerian model, dichotomous age-education variables indicate that within each age category, income is higher for those with more education. Similarly, within each education group, income increases with age. Furthermore, as expected by the theory of labour demand, the proportion of each age-education group usually has a negative effect on income (Figures 1 and 2) . The negative impact of the proportions tends to be more pronounced when the education level of the group is higher. However, the coefficient is less negative over time, with the exception of the lowest education group. The impact of the proportions on income becomes positive in some older age groups with high levels of education (9 years or more) in 2000. In general, changes caused by education in the labour supply had a smaller impact on relative wages in 2000 compared to 1970.
These models allow the estimation of the effects of change in age and education structures on the income of the Brazilian male labour force. The results suggest that changes in workforce composition are influential and that such analysis can be useful to economic development studies. This study provided insight into previous decades. An estimate is still required for how these effects will develop over the long term. To simulate the impact of changes on income composition, it is necessary to first project the Brazilian population by age and education groups for the years 2005, 2025 and 2050. This exercise is performed in the next section. Source: IBGE (2010a IBGE ( , 2010b IBGE ( , 2010c IBGE ( , 2010d ). a Nominal income was converted to base 1 in January 2002, taking into account changes in currency and inflation (Corseuil and Foguel, 2002) . These are estimates from the substitution model.
Population and Education Projections
Population Projection
The process of change in the demographic composition of the Brazilian population will occur throughout the majority of the twenty-first century. It is important to obtain population projections to serve as an input for simulations of the impact of age structure on the labour market. The country has been through a demographic transition marked by a decline in the mortality rate and an increase in life expectancy at birth since the second half of the 1940s. There has also been a significant drop in total fertility rate (TFR), defined as the number of live births during the reproductive period of a hypothetical woman. The TFR has changed from almost 6 children per woman in 1970 to 4.4 children in 1980, falling to 2.3 children per woman in 2000. During the first decade of this millennium (2001) (2002) (2003) (2004) (2005) (2006) , the fertility rate was 1.8 children per woman, which is below the replacement level of 2.1 children per woman. When fertility is at this level for a sufficiently long period, population growth is zero. Several European countries have fertility rates below this level. Source: IBGE (2010a , 2010b , 2010c , 2010d ). a Nominal income was converted to base 1 in January 2002, taking into account changes in currency and inflation (Corseuil and Foguel, 2002) . These are estimates from the substitution model. 
Education Projection
In order to estimate the impact of age and education structures on income in 2005, 2025 and 2050, it is also necessary to project the future education levels of the overall Brazilian population. It is possible to verify the growth trends of the various educational groups in recent decades based on data from the Pesquisa Nacional por Amostra de Domicílios (National Household Sample Surveys [PNAD], 1979 , 1981 , 1985 , 1990 , 1995 , 1999 . The education variable was categorised into three groups (0-4, 5-8 and 9+ years of study). Population growth trends per each educational group are analysed with the age-period-cohort (APC) 2,000,000 3,000,000 4,000,000 5,000,000 6,000,000 7,000,000 8,000,000 9,000,000 10,000,000 2,000,000 3,000,000 4,000,000 5,000,000 6,000,000 7,000,000 8,000,000 9,000,000 10,000,000 1 5 -1 9 2 0 -2 4 2 5 -2 9 3 0 -3 4 3 5 -3 9 4 0 -4 4 4 5 -4 9 5 0 -5 4 5 5 -5 9 6 0 -6 4 Age group Population 0 1,000,000 2,000,000 3,000,000 4,000,000 5,000,000 6,000,000 7,000,000 8,000,000 9,000,000 10,000,000 model (Oliveira, 2005) . This method was selected, because it considers the separate effects of these three components (age, period and cohort) on education, facilitating the simulation of future scenarios of education patterns. This method requires equally sized age and period intervals, allowing us to verify the educational trends by fiveyear age groups over periods of five years. With a total of ten age groups (15-19, 20-24, 25-29, 30-34, 35-39, 40-44, 45-49, 50-54, 55-59 and 60-64) and six distinct periods (1980, 1985, 1990, 1995, 2000 and 2005) , fifteen cohorts are generated (1916-1920, 1921-1925, 1926-1930, 1931-1935, 1936-1940, 1941-1945, 1946-1950, 1951-1955, 1956-1960, 1961-1965, 1966-1970, 1971-1975, 1976-1980, 1981-1985 and 1986-1990) . Information for 1980 was obtained using data from 1979 and 1981; for 2000, data from 1999 and 2001 were used. The analysis of the pure effects of age, period and cohort on the population, broken down by educational groups, was performed with a generalised multinomial logit model. The dependent variable was education, categorised into the three groups listed above. Age, period and cohort data were used as independent categorical variables. The variable with the frequency of people in each age-period-cohort-education category was used to indicate each group's weight. This procedure took into account information from individual sampling weights, available in each one of the PNADs.
To better understand the trend of the structure of the male population by education, age, period and cohort groups, two regression models were estimated, changing only the reference categories. To demonstrate how this trend will develop over the coming years and decades, the model that takes into account the 15-19 year age group as the reference is more instructive than the one using the 60-64 year age group as the reference. The results are similar, and only the first model estimates are shown in Figure 4 .
To obtain the pure effect of age, Figure 4 illustrates that men in age groups 20-24, 25-29 and 30-34 have higher odds ratios (relative to the 15-19 year age group) of belonging to the 9+ years of education group (compared to the group of 0-4 years 1921-1925 1926-1930 1931-1935 1936-1940 1941-1945 1946-1950 1951-1955 1956-1960 1961-1965 1966-1970 1971-1975 1976-1980 1981-1985 1986-1990 Cohort of study). The group with 5-8 years of education has lower odds ratios (compared to the reference group with 0-4 years of education) at all ages (relative to the 15-19 age group). As age increases, the odds ratio of belonging to the groups with 5-8 and 9+ years of education (compared to 0-4 years of education) tends to decrease, which is an indication of a higher level of education for younger men. The pure effect of each period on male population trends, disaggregated by education group, can also be seen. In more recent periods, the odds ratios of the male population increased in the groups that have 5-8 and 9+ years of education, compared to those with 0-4 years of education. In 2000, the increase in the odds ratio becomes stronger for the group with 9+ years of education, while the positive slope decreases for the group with 5-8 years of education.
Finally, the pure effect of each cohort on trends of the male population by education can also be seen. There is a gradual decrease in the education of the younger cohorts up to those born between 1971 and 1975. For the cohort born from 1976 to 1980 onwards, a significant increase in the rate of education of the male population can be observed. The group with 9+ years of study has an even stronger growth in the two youngest cohorts (1981-1985 and 1986-1990 ), compared to the group with 5-8 years of education.
The generalised multinomial logit model, specifying age, period and cohort, was used to observe education trends of a birth cohort across various age groups through time. The model fit can be considered satisfying, since the estimated trends on education groups follow those of the observed data. The next step is to construct scenarios of how the educational structure will behave in the coming decades. In other words, it is necessary to predict how the regression coefficients will behave in the future, based on various possible configurations of the educational dynamic over the long term. The estimated APC model was used to outline three scenarios. In scenario A, there is an ageing population, but the education levels of 1980 are kept constant, which is not a realistic projection. Scenario B predicts a future variation in period and cohort coefficients that follow the historical trend of the entire database model . Scenario C predicts a future variation extrapolated from the growth rate of the period and cohort coefficients in the last three years of the series (1995, 2000 and 2005) , which is a more optimistic projection of education improvement.
Integration of Population and Education Projections
The combination of the IBGE population projection and the education projection generated by the APC model will be used to estimate the impact of age and education structures on incomes in the long term. More specifically, the projected populations by age and education groups will be used to estimate future impacts of demographic and educational changes on Brazil's income structure. Table 2 shows the interaction of population projection (Figure 3 ) with the education projection of scenario C (based on Figure 4 ), using the age-education groups necessary to apply the regression models. The analysis of Table 2 shows the ongoing population ageing in Brazil. Over time, there is a decrease in the percentage of groups with low education and an increase in the more educated groups. In other words, population ageing and the increase in education interact in the projection. This result is important because age (an indicator of labour market experience) and education (an indicator of investment in human capital) positively affect income.
More specifically, the projection results are significant because they estimate that by 2025, nearly all of the people in the younger generations will have 9+ years of education. In 2050, the education groups with 0-4 and 5-8 years of study will represent less than 2 percent of the population combined (Table 2 ). This effect might be overestimated due to the extrapolation used in our method. However, these estimates were based on trends from recent years. Although the projection's result is based on the optimistic assumption that Brazilian education will ultimately improve in the long term (scenario C), there are reasons for concern. In another study (Rios-Neto, 2009 ), high school education (incomplete and complete, i.e., 9-11 years of study) and college education (incomplete and complete, i.e., 12 years of study or more) were separated into projections for four education groups (0-4, 5-8, 9-11 and 12+ years of schooling). Results indicated that much of the growth shown in Table 2 is concentrated on high school and not on college education. Therefore, increasing the proportion of the Brazilian population who complete college education is a key challenge for the future economic dynamic in the country.
Simulations of the Future Impact of Age Structure and Education on Income
Given the estimated coefficients of the models from Amaral et al. (2007) , as well as population projections by age-education groups for 2005, 2025 and 2050 (Table 2) , it is possible to simulate future income, based on the Mincerian and substitution models. Instead of using the estimated coefficients for the year 2000, the annual variation of the coefficients between 1991 and 2000 is used to extrapolate all the coefficients for 2005. Source: IBGE (2010e, 2010f, 2010g, 2010h) . (PNAD); and Brazilian Population Projection by Sex and Age: 1980 -2050 − Review 2008 .
a Scenario C considers the population ageing, as well as the trend of education growth of the last three points of cohort and period (1995, 2000 and 2005) .
These coefficients projected for 2005 are used to calculate the expected income based on the Mincerian and substitution models for three years: 2005, 2025 and 2050. The substitution model also takes into account the projected distribution of the male population by the twelve age-education groups. As in the education projection, three scenarios are considered: i) scenario A considers the ageing of the population, but maintains the same education distribution as in 1980, which is unlikely to occur; ii) scenario B also takes into account population ageing, and education is projected in accordance with the trends of all cohorts and all periods ; and iii) scenario C considers population ageing, as well as the trend of education growth for the last three points of cohort and period (1995, 2000 and 2005) . Because the latter scenario is more optimistic, only its results are shown here, despite having estimated incomes similar to those in scenario B.
The average earnings expected in 2005, 2025 and 2050 were estimated using the income from each of the twelve age-education groups, obtained via the population and education projections, as well as the impact of the relative participation of each group. The results of scenario C indicate that the average incomes are higher in the Mincerian model in 2005 (570.14 Brazilian Reais) and 2025 (875.01 Brazilian Reais) when compared to the substitution model, with values of 509.54 and 860.55 Brazilian Reais, respectively. This is a coherent result because the negative effect of age-education group size on income is included only in the substitution model. However, from the point of view of the expected annual income growth rate, returns are lower in the Mincerian model (2.1 percent) than in the substitution model (2.6 percent) in the period from 2005 to 2025. In 2050, the absolute value of an average income is lower in the Mincerian model (1192.55 Brazilian Reais), compared to the substitution model (1485.04 Brazilian Reais). As a result, the expected annual growth rate of income between 2025 and 2050 is lower in the Mincerian model (1.2 percent) than in the substitution model (2.2 percent).
The distribution of male population by age-education group in 2000 (Table 1) , as well as in 2025 and 2050 (Table 2 ) was used to estimate the average earnings for each age-education group in scenario C. For this exercise, the 2000 coefficients were used (Amaral et al., 2007) , i.e., the extrapolation of the 2005 coefficients was not implemented. Figure 5 The biggest difference between the estimates of the two models is for the older group (50-64 years old), with higher levels of education (9+ years of study). By considering the size of the age-education group (substitution model), the earnings of this group are 21 percent higher in 2050, compared to estimates of the Mincerian model. The positive impact on income verified in the substitution model could have important future results for this group, which represents only 2.84 percent of the male population in the labour force in 2000 (Table 1 ), and will increase to almost a third of this population by 2050 (Table 2) .
It is important to stress that this analysis is limited to the coefficients estimated for 2000. For example, the positive coefficient for the size of the 50-64 age group with 9+ years of schooling in 2000 (substitution model) was applied to the projected population of this group in 2050 (30.35 percent from Table 2 ). This is only a simulation of the future impact of demographic and educational dynamics on workers' incomes. It is expected that the coefficients estimated by the substitution model will fluctuate in the coming years due to changes in age-education composition. 
Predicted earnings
Predicted earnings from the substitution model relative to the Mincerian model Source: IBGE (2010e, 2010f, 2010g, 2010h) . (IBGE). a Nominal income was converted to base 1 in January 2002, taking into account changes in currency and inflation (Corseuil and Foguel 2002) . b Scenario C considers the population ageing, as well as the trend of education growth of the last three points of cohort and period (1995, 2000 and 2005) .
The results emphasise the importance of adding information on demographic and educational changes to models that estimate workers' earnings. In Brazil's immediate future, the interaction of population ageing and improvement in education of the working age population on the economy (especially with the demand for labour) will result in significant effects on income by age-education groups. Population and education changes will have significant impacts on earnings, with some groups becoming relatively smaller and others expanding. Taking into account that this simulation does not incorporate technological progress and shifts in the demand curve, it can be inferred that demographic and educational dynamics will determine a productivity increase greater than that estimated by our models, and in this respect, the role of education is crucial.
Final Considerations
This article analysed the results of an unprecedented simulation exercise incorporating both labour supply (demographic and educational transitions) and labour demand (time and area fixed effects). The results are based on long term projections of both population and education in Brazil. It is important to note that these projections are only indicative of future trends, and they should not be considered to have high predictive power. Nonetheless, the results show that the combination of an ageing population with improving education has a profound effect in terms of an increase in expected average earnings.
Several points should be raised by way of conclusion. First, it should be noted that the fall in fertility is reducing the concentration at the labour market's entry point (15-24 age group). At the same time, larger cohorts are passing through towards higher age segments, and this also affects the increase in average income. In the case of the substitution model, the pure effect of an ageing population causes an increase of almost 1 percent in average income. It is possible to conclude that an infinitely elastic supply of labour is an outdated situation.
The incorporation of the education projection indicates that Brazil will eventually complete its education revolution in the long term. This will occur, at least in terms of quantity, with the vast majority of the population having 9+ years of education. While this is excellent news, other exercises show that this increase is concentrated in high school education (9-11 years of study) and not in college education (12+ years of study) (Rios-Neto, 2009) . If the country really wants to revolutionise the structure of income and technological progress, the great challenge for the future is to increase the proportion of the Brazilian population who complete college education. Despite this caution, the simulations demonstrate that the interaction of an ageing population with the expected improvement in education, leads to an annual increase in average earnings of more than 2 percent.
Finally, it should be noted that the simulation developed here incorporates labour demand. The substitution effect in each age-education group causes an increase in average earnings, mainly due to the role of the older and more educated segment, which has been increasing over time. This result would be even greater if the last education group was separated into high school and college education, thus forming four education groups. Previous studies suggest that much of the skill premium is concentrated on the college education segment. The same argument can be made in reference to the role of technological progress. The estimated labour demand presented here takes into account the temporal effect of interactions, but does not incorporate a formula that considers the role of long term technological progress, due to the unavailability of data. If this technological progress was incorporated, especially to control for skill bias, the increase in estimated average earnings would likely be even greater.
